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1.0 _Safety Considerations.1l.1 Hazardous circuits. The BTA

I nstrumentation controller contains 110 vac circuits within the

encl osed chassis. A warning sign is posted on the outside of the
controll er bucket. Only qualified know edgeabl e personnel shoul d open
the control | er bucket.

1.2 Fans - There are three fans with exposed bl ades inside the
controll er bucket.

1.3 Renote equiprment - The BTA Instrunent controller has interna
circuits and exposed fan bl ades which can be consi dered hazardous but
it also controls renpte equi pnent that could cause harmto personnel
The devi ce operates instrumentation plungers which could be undergoi ng
mai nt enance. These devices should be in the |ocal node at these tines
but anybody wi shing to operate the controller via conputer should be
awar e of any nmi ntenance work in the area.

2.0 Ceneral Description

2.1 Purpose of Equipnent - The BTA instrunentation controller controls
and reports the status of all the beaminstrumentation in the BTA line.
The controller also digitizes signals fromthe various instrunents and
reports the data to prograns running on the various control consoles.
The controller provides the tinng needed by the BTA instrunments.

2.2 Functional description The BTA instrunent controller supports the
followi ng BTA transfer line instrumentation.

A Up to 6 Harp profile nonitors
B. 3 Beamcurrent transformers

Each harp has an SLD to insert or retract the device. A Harp that
has been requested to insert or retract does so after the Booster G oup
End code so the harp body does not interfere with the beam

NOTE: The harps require 400 ns to fully insert or retract. Therefore
no beam can be present for that ampunt of tine after ECG



There are SLD's to set the gain for the harp el ectronics and
Transf ormer gain. VWen a data report request is received the
controller waits unit the next occurrence of User reset that was
indicated in the request for data and report the data taken fromthe
next pul se until the next occurrence of ECG The data request CLD s
contain the nunber of reports requested. The controller keeps track of
t he nunber of reports remaining and if two or nore requests are
received fromthe sane user the nunber of reports remaining will always
be the largest number. |If the nunber of reports requested = FFh then
the controller reports data until a request is sent requesting zero
reports.
The controller decodes the followi ng events fromthe Real- tine |ine

1. BCE(Booster Group End). BGE will be used as an interrupt. If a Harp

has been commanded to insert or retract it will do so at BGE. |ncom ng
gai n, cal commands and harp integrate times will not becone active
until BGE so that a group will not contain mxed comands or setpoints.

Al so any stacking of data reports during the last cycle is done at BGE

2. User Reset - Interrupt to record what user is next so the controller
can set the proper values for gains and timng just prior to a booster
cycl e.

3.Booster TO - Interrupt used by the controller to set the gains and
timng for the proper user.

Timng for data acquisition is as foll ows.
At Booster TO the gains and Harp Integrate Start Time is setup for the
user requested in preparation for the extracti on phase of the booster
cycle. The Harp integrator Reset/ Xfmr trigger will occur 10us prior

to the Harp integrator start tinme. |If the Calibrate comand is active,
the Cal trigger pulse will also occur 10us prior to Harp integrator

start. Harp integrator stop time will occur 10us after Harp integrator
start time. Al tines will be fromthe extraction precursor which wll

occur approximately 1 nms before extraction. The BTA el ectronics
includes a Multiplexer Control unit for each Harp. The BTA harp data is
acquired by reading the harp scanners after the booster extraction
phase. The transforners are also read after the booster extraction
phase. Harp data is only reported as valid if the harp is fully
inserted or fully retracted when the data is taken. |f the harp is not
fully inserted or retracted at the beginning of a cycle then the data
field , for that cycle, contain zeros.

Calibration of the transformers takes place during the tine when
the beamis normally present except the beamw |l be turned off by
operations.

2.3 Specifications -

2.3.1 Digital signals - Al digital outputs and inputs for the BTA
Instrunentation controller are TTL | evel signals.

2.3.2 Analog input signals - Al analog signals are in the range of
+/- 10 V. Resolution DA is 11 bits + sign.

2.3.3 Connectors -
Digital 1/0O connectors are 3 fenale 50 pin
Scotch Delta Ri bbon connectors.



Anal og connectors are 2 male 50 pin Scotch
Ri bbon connectors.

Rel way connectors are standard | EEE - 488
connectors

BTAS Instrunmentation Controller Device Summary
Control | er = CDC. BTA | NST
SLD s

NOTE: All SLD s with conmand fields or setpoints have a status field
that is Illegal cnd/ Nornal

| LD | Dat a Base Nane | PPM| St| RB | Functi on
Conmands | St at us |

| 0O | BMD.Bta_lnst.DO | N | N| Y | LDNO

N | Rpt Rdy/ Nor |

| Spare status 3 - 8 |

| User status 1 - 8 |

| 1-7] BMD.Bta_Inst.Rack'n * | N | N| N | Rack 1-7 status | N
| Nor/Local |

| Nor/Aux_ps fault

| 10- 15| BTA. MW/ n' | N | N| N | Harp cnd

I n/ Qut | InfQut/Md |

| 16 | BTA. MW Gain | Y | N| N | Harp Gain

Hi gh/ Med/ Low | Hi gh/Med/ Low |

| 17 | BTA. XF_Gain | Y | N| N | Transfornmer Gain
Hi gh/ Low | Hi gh/ Low |

| X1/
X10 | X1/ X10




| 18 | BTA. XF_Cal | Y | N| N| Transforner Cal
Cal / Nor mal | Cal / Nor mal

| 19 | BTA. M| nt_Del ay | Y | Y| N | Harp Integrate St
| N |

Requests for data reports and data rpts

| 100- 106] BTA. MW Dat a | Y | N| Y | BTA Harp Data
| N |

| 107 | BTA XF _Data | Y | N[ Y | BTA Xfnr Data
| N |

Cal Data input

| 120-126| BTA MV Cal Data | Y | Y| N | BTA Harp Cal. Data
| N |

| 127 |BTA XF_Cal Data | Y | Y| N | BTA Xinr Cal. Data
| N |

* assuming that there are 7 buckets of instrunentation electronics

N

.4 Print Nunbers

BTA I nstrument controller interface card.

BTA Instrunent controller chassis wring.

LTB I nstrunentation controller rear panel. DO - M- 612
PP Linac Tinmer Card DO - E - 1527
Booster Multibus 1 Receiver/ Decoder D36 - E - 360

NN
el e
~NOUN



3.0 Qperating Instructions_

3.1 Ref erence Cui de

BTA I nstrunentati on Controll er

_ WARNI NG

Operation of the BTA Instrunentation controller causes beaminstrunents
to nmove in and out of the beam

Resetting the controller will result in all devices returning to
initialized values. Al instrunents will be withdrawn and all timer
values will return to default values. Al requests for data reports
wi |l be cancel ed.

El ectrical feed - 1l10vac

Station -
Conmbox -

Service Group - Accelerator Controls Section

Turn off procedure - turn off circuit breaker on rear panel

Turn on procedure - check that all timng, ribbon cables and | EEE - 488
cabl es are connected and turn circuit breaker on rear panel on. Mke
sure equi prent controlled by the controller is ready.

Reset Procedure - The BTA Instrunentation controller can be reset by
pushing the left nobst reset button on the rear panel. The right button
will only reset the control section. See warning about resetting above.
3.2 Preturn on procedure - check that the timng cables are
connected. Check that all digital I/0O and anal og i nput ribbon cables
are connected. Check that the |IEEE -488 cable to the station is
connect ed.

3.3 Local turn on/ off procedure - The BTA Instrunentation controller
is turned on and off by the circuit breaker on the rear panel

4.0 Performance tests

4.1 Equi pnent required

4.1.1 Apoll o node running spread sheet and configure

4.1.2 Gaussline and Real -tinme lines.

4.1.3 Digital voltneter



4.1.4 Calibrator Datel DVC 8500A
4.1.5 Scope
4.1.6 BTA instrunent controller 1/0O docunentati on (see bel ow)
April 10, 1991
DI G TAL 1/ O ASSI GNMENTS AND TI M NG SI GNAL
/O FOR BTA | NSTRUVENTATI ON CONTROLLER

Digital 1/0519 - logic board interface

| FUNCTI ON | 519 Pin # | Int. Card| Port | Bit

| | | |

| Harp 1 Command | J1 - 48 | J1-47| 1 | 0 |
Port 1 = out put

| Harp 2 Command | J1 - 46 | J1 - 45 | 1 | 1

| Harp 3 Command | J1 - 44 | J1- 43| 1 | 2 |
| Harp 4 Command | J1 - 42 | J1 - 41 | 1 | 3

| Harp 5 Conmand | J1- 40 | J1-39| 1 | 4 |
| Harp 6 Command | J1 - 38 | J1 - 37| 1 | 5

| Harp Gain bit 1 | J1 - 36 | J1 - 35| 1 | 6

| Harp Gain bit 2 | J1 - 34 | J1-33| 1 | 7 |
| EOC Status | J1- 16 | Ji1-15| 2 | O |
Port 2 = input

| Spare | J1 - 14 | J1- 13| 2 | 1 |
| Spare | J1 - 12 | J1 - 11 | 2 | 2

| Spare | J1 - 10 | J1 - 9 | 2 | 3

| Spare | J1 - 8 | J1 - 7 | 2 | 4

| Spare | J1 - 6 | J1 -5 | 2 | 5

| Spare | J1 - 4 | J1 - 3 | 2 | 6

| Spare | J1 - 2 | J1 -1 | 2 | 7

| Start Scan | J1 - 24 | J1 - 23| 3 | O

Port 3 = out put

| Calibrate | J1 - 22 | J1-21] 3 | 1 |




| Xfr Read | J1-20 | J1-19] 3 | 2 |

| Data Rdy | J1 - 18 | J1-17| 3 | 3 |
| Xfnmr Gain bit 1 | J1 - 26 | Jl1 - 25| 3 | 4 |
| Xfnmr Gain bit 2 | J1 - 28 | Jl1 - 27 | 3 | 5 |
| Spare | J1- 30 | J1-29| 3 | 6 |
| Spare | J1 - 32 | J1 - 31| 3 | 7 |

NOTE: 519 J1 odd pins are gnd and interface card J1 even pins are gnd.

Digital in - 1 519 board - rear panel DIN - 1 interface
DIN- 1is a 50 Pin female 3MDelta Ri bbon connector #3565-1000

| FUNCTI ON | 519 Pin # | ICPin # | Port | Bit

| Harp 1 Qut | J2 - 48 |DIN124 | 4 | 0 |
| Harp 1 In | J2- 46 |DIN123 | 4 | 1 |
| Harp 2 CQut | J2 - 44 |DIN122 | 4 | 2 |
| Harp 2 In | J2 - 42 |DIN121 | 4 | 3 |
| Harp 3 Qut | J2- 40 |DIN120 | 4 | 4 |
| Harp 3 In | J2- 38 |DIN119 | 4 | 5 |
| Harp 4 Cut | J2- 36 |DIN118 | 4 | 6 |
| Harp 4 In | J2 - 34 |DIN117 | 4 | 7 |
| Harp 5 Qut | J2- 16 |DN18 | 5 | 0 |
| Harp 5 In | J2- 14 |DN17 | 5 | 1 |
| Harp 6 CQut | J2- 12 |DN16 | 5 | 2 |
| Harp 6 In | J2- 10 |DIN1 5 | 5 | 3 |
| Spare | J2 - 8 [IDON1 4 | 5 | 4 |
| Spare | J2 - 6 |[IDON1 3 | 5 | 5 |
| Spare | J2 - 4 IDDN1 2 | 5 | 6 |
| Spare | J2 - 2 [IDON1 1 | 5 | 7 |
| Spare | J2- 24 |DN112 | 6 | O |
| Spare | J2 - 22 [DIN-1 11 | 6 | 1 |

| Spare | J2 - 20 |[DIN-1 10 | 6 | 2 |



| Spare | J2 - 18 [DIN-1 9 | 6 | 3
| Spare | J2- 26 |DIN113 | 6 | 4
| Spare | J2 - 28 |[DIN-1 14 | 6 | 5
| Spare | J2- 30 |DIN115 | 6 | 6
| Spare | J2 - 32 |[DIN-1 16 | 6 | 7
NOTE: 519 J2 odd pins are gnd. DOL pins 26 - 50 are gnd.
Digital In - 2 519 board - rear panel DIN - 2 interface

DIN- 2 is a 50 Pin 3MDelta ribbon connector #3565-1000

| FUNCTI ON | 519 Pin # | ICPin # | Port | Bit
| Rack 1 PS Status | J3- 48 |DIN224 | 7 | O
| Rack 1 Local/Renpte | J3 - 46 |[DOIN2 23 | 7 | 1
| Rack 2 PS Status | J3- 44 |DIN222 | 7 | 2
| Rack 2 Local /Renote | J3 - 42 [DIN2 21 | 7 | 3
| Rack 3 PS Status | J3- 40 |DIN220 | 7 | 4
| Rack 3 Local /Renpte | J3 - 38 |[DON2 19 | 7 | 5
| Rack 4 PS Status | J3-36 |DIN218 | 7 | 6
| Rack 4 Local / Renpte | J3 - 34 |[DIN2 17 | 7 | 7
| Rack 5 PS Status | J3- 16 |DIN28 | 8 | O
| Rack 5 Local /Renpte | J3 - 14 [DIN-2 7 | 8 | 1
| Rack 6 PS Status | J3- 12 |DIN26 | 8 | 2
| Rack 6 Local/Renote | J3 - 10 |[DIN-2 5 | 8 | 3
| Rack 7 PS Status | J3- 8 IDDNN2 4 | 8 | 4
| Rack 7 Local /Renpte | J3 - 6 |[DIN-2 3 | 8 | 5
| Spare | J3 - 4 [DIN-2 2 | 8 | 6
| Spare | J3 - 2 IDDN2 1 | 8 | 7
| Spare | J3 - 24 [DIN2 12 | 9 | O
| Spare | J3- 22 |DN211 | 9 | 1
| Spare | J3 - 20 [DOIN-2 10 | 9 | 2
| Spare | J3 - 18 |[DIN-2 9 | 9 | 3



| Spare | J3 - 26 [DIN2 13 | 9 |

| Spare | J3 - 28 [DINN2 14 | 9 |
| Spare | J3 - 30 [DON2 15 | 9 |
| Spare | J3 - 32 |[DIN-2 16 | 9 |

NOTE: 519 J3 odd pins are gnd. DIN pins 26 - 50 are gnd.

Logic board - conditioned digital outputs - rear panel DO - 1
DO- 1 is a 50 Pin 3MDelta ribbon connector #3565-1000
| FUNCTI ON | Int. Card | 1.C. PIN# |
| Harp Int Start | J2 - 1 | DO-1 1 |
| Harp Int. Stop | J2 - 3 | DO-1 2 |
| Int. Reset/Xfmr trigger | J2 - 5 | DO-1 3 |
| Start Scan | J2 - 7 | DO-1 4 |
| Advance | J2 - 9 | DO-1 5 |
| Cal Trigger | J2 - 11 | DO-1 6 |
| Harp 1 conmmand | J2 - 13 | bDO1 7 |
| Harp 2 command | J2 - 15 | DO-1 8 |
| Harp 3 command | J2 - 17 | DO-1 9 |
| Harp 4 conmmand | J2 - 19 | DO-1 10 |
| Harp 5 command | J2 - 21 | DO-1 11 |
| Harp 6 conmmand | J2 - 23 | DO-1 12 |
| Harp Gain bit 1 | J2 - 25 | DO-1 13 |
| Harp Gain bit 2 | J2 - 27 | DO-1 14 |
| Xfnr Gain bit 1 | J2- 29 | DO1 15 |
| Xfnr Gain bit 2 | J2 - 31 | DO1 16 |
| Spare | J2 - 33 | DO-1 17 |
| Spare | J2 - 35 | DO-1 18 |
| Spare | J2 - 37 | DO-1 19 |
| Spare | J2 - 39 | DO-1 20 |

| Spare | J2 - 41 | DO-1 21 |




| Spare | J2 - 43 | DO-1 22 |

| Spare | J2 - 45 | DO-1 23 |
| Spare | J2 - 47 | DO-1 24 |
| Spar e | J2 - 49 | DO-1 25 |

Note - unused pins on J2 and DO-2 will be ground

Timng card - Logic card interface

| FUNCTI ON | Int Card | Timng Card |
IHarpInt Hol d IP2-1 I J1 - 48 I(AZ)
| /Harp int Hold | P2 - 2 | J1 - 47 |

| Advance | P2 - 3 | J1 - 46 | (A3)
| /Advance | P2 - 4 | J1 - 45 |

| Stop Scan(adv count output)| P2 - 5 | J1 - 44 | (A4) Counter
nunber

| /Stop Scan | P2 - 6 | J1 - 43 |

| Harp int reset/xfnr trigger| P2 - 7 | J1 - 42 | (A5)
| /Harp int reset/xfnr trigger| P2 - 8 | J1 - 41 |

| Spare timer 1 | P2 - 9 | J1 - 40 | (B2)
| /Spare tiner 1 | P2 - 10 | J1 - 39 |

| Spare timer 2 | P2 - 11 | J1 - 38 | (B3)
| /Spare tiner 2 | P2 - 12 | J1 - 37 |

| Spare timer 3 | P2 - 13 | J1 - 36 | (B4)
| /Spare tiner 3 | P2 - 14 | J1 - 35 |

| Spare timer 4 | P2 - 15 | J1 - 34 | (B5)
| /Spare tiner 4 | P2 - 16 | J1 - 33 |

| Harp Int Start | P2 - 17 | J1 - 24 | (A1)
| /Harp Int. Start | P2 - 18 | J1 - 23 |

| AYDtrig delay | P2 - 20 | J1 - 22 | (B1)

| /AVD trig delay | P2 - 19 | J1 - 21 |



| G\D | P2 - 21 | Ji1-1 |

| GND | P2 - 22 | J1 - 3 |

| Advance En | P2 - 23 | J1 - 4 |

| G\D | P2 - 24 | J1-5 |

| Extrac trig (tinmer gates) | P2 - 25 | J1 - 8 |

| GN\D | P2 - 26 | J1- 9 |

| A/D Trigger Gate | P2 - 27 | J1 - 2 |

Logic card P2 m sc.

| Function | From | To |
| A/D board trigger- delayed | P2 - 53 | Anal og card P2 - 21 |
| Gnd | P2 - 54 | |
| EOC Status | P2 - 55 | Anal og Card P2 - 23 |
| G&nd | P2 - 56 | |
| Gnd | P2 - 57 | |
| Gnd | P2 - 58 | |
Logic card J3

| Scope trigger Start Scan | J3 - 13 | Rear Panel BNC |
| Scope trigger Start Scan Lo| J3 - 14 | Rear Panel BNC |
| Reset to 18603 | J3 - 15 | 18603 J4 - 9 |
| Reset to Cont. Sec. Rst Sw| J3 - 16 | Cont sec. reset sw. |
| Comm Sec init | J3 - 17 | Comm Sec. P1 - 14 |
| Ext. trig BNC | J3 - 19 | Rear panel BNC |
| Ext. trig BNC lo | J3 - 18 | Rear panel BNC |
| Extrac. Trig | J3 - 1 |Timng decoder J2-17 |
| /Extrac. trig | J3 - 2 |Timng decoder J2-18 |



| BtO del ayed | J3 - 3 |Timng decoder J2-19 |

| /BtO del ayed | J3 - 4 |Timng decoder J2-20 |

| Clock Sync - extract. trig | J3 - 8 |Timng decoder J2-2 |

| Gnd | J3 - 7 |Timng decoder J2-1 |
Ti mi ng board inputs

| Signal | From | Timng Bd |

| 1 MHZ CLK | Tim ng decoder J3 - 2 | P2 - 4 |

| GND | Timng decoder J3 - 1 | P2 - 2 |

M SC.

| Signal | From | To |
| | Conmm section mnul tibus | Control sect. Miltibus |
| BGE | P1 - 38 | - 38 | MB
INT 5

| Data Rdy | P1 - 42 | P1 - 42 | VB
INT 1

EVENT LI NE | NPUTS

| Signal | From | Ti M ng Decoder |

| Gauss Event line +| Rear Panel Gauss Tw nex | P2 - 48 |

| Gauss Event line -| Rear Panel Gauss Tw nex | P2 - 47 |

| Real Tine line + | Rear Panel Realtine Twinex | P2 - 56 |

| Real Tine line - | Rear Panel Realtine Twinex | P2 - 55 |




Anal og signals

Anal og i nput connectors (Al1l,2)are 50 pinmal e3M Delta ribbon connectors
# 3564 - 1000

| Channel | FUNCTI ON | RTI - 711 | Analog in 1

| Ch O Hi | Scanner 1 - Harp 1 H | J2 - 4 | A1 - 2 |
| Ch 0 Lo | Scanner 1 - Harp 1 Lo | J2 - 6 | A1 - 3 |
| Ch 1 Hi | Scanner 2 - Harp 2 H | J2 - 8 | Al - 4 |
| Ch 1 Lo | Scanner 2 - Harp 2 Lo | J2 - 10 | A1 -5 |
| Ch 2 Hi | Scanner 3 - Harp 3 Hi | J2 - 12 | Al - 6 |
| Ch 2 Lo | Scanner 3 - Harp 3 Lo | J2 - 14 | A1 - 7 |
| Ch 3 Hi | Scanner 4 - Harp 4 H | J2 - 16 | Al - 8 |
| Ch 3 Lo | Scanner 4 - Harp 4 Lo | J2 - 18 | A1 -9 |
| Ch 4 Hi | Scanner 5 - Harp 5 H | J2 - 20 | A1 - 10 |
| Ch 4 Lo | Scanner 5 - Harp 5 Lo | J2 - 22 | A1l - 11

| Ch 5 Hi | Scanner 6 - Harp 6 H | J2 - 24 | A1 - 12 |
| Ch 5 Lo | Scanner 6 - Harp 6 Lo | J2 - 26 | A1 - 13 |
| Ch 6 Hi | Spare Hi | J2 - 28 | Al - 14

| Ch 6 Lo | Spare Lo | J2 - 30 | A1 - 15 |
| Ch 7 Hi | Spare Hi | J2 - 32 | Al - 16 |
| Ch 7 Lo | Spare Lo | J2 - 34 | A1 - 17 |

| Analog in 2

| Ch 8 H | BTAXfnmr 1 Hi | J3 - 4 | A2 - 2 |
| Ch 8Lo | BTAXfnm 1 Lo | J3 -6 | A2 - 3 |
| Ch 9 Hi | BTA Xfnr 2 Hi | J3 - 8 | A2 - 4 |
| Ch 9 Lo | BTAXfnmr 2 Lo | J3 - 10 | A2 -5 |
| Ch 10 H | BTA Xfnr 3 Hi | J3 - 12 | A2 -6 |




| Ch 10 Lo | BTA Xfnr 3 Lo | J3 - 14 | A2 -7

4.2 Operational Verification Procedures

4.2.1 Harp Actuators
4.2.1.1 Wth actual instruments comandi ng an instrunent
to insert should result in the instrunent report
indicating " In" on spread sheet. Commandi ng an
instrument to retract should result in the instrunent report indicating
"Qut" on spreadsheet.

4.2.1.2 Wth digital cables disconnected. Use a neter
or scope to ook at the output |ine associated with the actuator being
tested. (see |/O doc. above).

4.2.3 The various gains are checked by issuing the

appropriate command and seeing that the correct |evels are present on
the Iine associated with that function and that the correct status is
i ndi cated on the instrunentation el ectronics.(see |I/0O doc. above).

4.2.4 Timng is checked by triggering the scope on Ext. Precursor and

| ooking at the outputs. The Harp Integrator Start should occur at the
time set on spread sheet. Harp integrator Stop should occur 10 us |ater
and Harp int. Reset/Xfmr trigger should occur 10 us prior to Harp int.
Start. If Cal is active then the Cal trigger should occur

at the sane tine as Harp int. reset/xfnr trigger

(see 1/ 0O doc above).

4.2.5 The A/D is checked by applying the input voltage source to the
anal og i nput and asking for a data report froma device using
configure. The report as seen in configure should report

t he hex equival ent of the voltage appli ed.

4.2.6 The Calibration of the A/ID card is checked by varying the

vol tage calibrator and asking for reports froma particul ar device as
the voltage is increased or decreased for each step. See the
calibration sheet bel ow



Cal i bration of BTA Instrunentation Controller
Anal og Devices RTlI - 711 A/D Card

Meter - Beckman Tech 310 s.n. 212144446
Cal i brator - Datel DVC 8500A s.n. 09670279

Lsb for AADis 4.9 nv

| Input | Reading | Input | Reading

| V + | Hex | V- | Hex

| 0 Y Y | 0

| .5v | 67 | - .5 Vv | FF9A I
| 1.0 v | CD | - 1 v | FF34 I
| 1.5 v | 133 | - 1.5 v | FECD

| 220 v | 19A | - 2.0 v | FE67 |
| 225 v | 200 | - 2.5 v | FEO1 |
| 3.0 v | 267 | - 3.0 v | FDOA |
| 3.5 v | 2CD | - 3.5 v | FD33 |
| 4.0 v | 334 | - 4.0 v | FCCD

| 4.5 v | 39A | - 4.5 v | FC67 |
| 5.0 v | 400 | - 5.0 v | FCOO |
| 5.5 v | 467 | - 5.5 v | FB9A

| 6.0 v | 4CD | - 6.0 v | FB34 |
| 6.5 v | 534 | - 6.5 v | FACE |
| 7.0 v | 59A | - 7.0 v | FA67 |
| 7.5 v | 601 | - 7.5 v | FA0O |
| 8.0v | 667 | - 8.0 v | F99B

| 85 v | 6CD | - 8.5 v | F933 |
| 9.0 v | 733 | - 9.0 v | F8CD

| 9.5 v | 79A | - 9.5 v | F867 |

|10.0 v | 7FF | -10.0 v | F800 |



5.0 Mai nt enance
5.1 Pl anned Mai nt enance Schedul e

Once a year during the Sunmer Shutdown the fans inside
the BTA instrunentation controller should be checked for proper
operation.

At the same time the controll er should be checked for dust
accunul ati on.

5.2 Pl anned Mai ntenance procedures

To check proper operation of the fans turn the
controller off and back on. The fans should start up immediately. If
not or if the fan seens abnormally noisy, the fan should be repl aced.

If the dust accumul ation inside the chassis is excessive
then the boards should be renmoved and cl eaned and the inside of the
chassi s should be vacuunmed. The nultibus connectors on the backpl ane
shoul d be carefully checked for foreign natter between or on the
connect or pins.



5.3 Trouble Analysis Chart

NOTE: Any of the follow ng problens could possibly be rectified by
resetting the controller

Al'l of the problens described below could be the result of a bad power
supply. Power supply voltages can be checked on front panel

| Synptom | Possible fault

| No SLD Reports |1. Station or conbox down |

| 2. Station not |oaded with controller/|

| | Devi ces |
| | 3. Controller not turned on

| | 4. I|EEE - 488 cable to station |

| di sconnect ed |

| | 5. Cw4 boardfaulty |

| | 6. Bad connection between CW4 and

| | | EEE - 488 connect or |

I nst runents cannot |

be inserted |

| 1. Digital 1/Oribbon cable

| di sconnect ed

| 2. Interface card faulty

| 3. Parallel 1/0519 card faulty
| 4. Bad connection between cards
| i nside controller

=Y

No data, no timng
pul ses

Digital 1/0O ribbon cable

di sconnect ed

Time |ines di sconnected

Bad tim ng decoder card

A/D card faulty

Interface card faulty

Timng card faulty

Bad connecti on between cards
in controller

NogokwnN

6.0 Special Replacenment Parts

| Part | Suppl i er | I'n use | Spares

I I I I I
| SBC 88/25 | Intel | 1 | 1

| CPU I I I I
| SBC 186/ 03 | Intel | | |
| CPU I |1 | 1 I
| MwW200D | Mcro Menmory | 1 | 1

| Menory I I I I
| SBC 519 | Intel | 2 | 1

| Digital 1/0 | | | |




| RTI 711 | Anal og Devices | 1 | 1
| Anal og I nput | | |

NOTE: Spare parts nmay be shared by other controllers. For exanple
there may be an 88/25 board that is a spare for this controller and the
BTA Instrument controller.
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